A catalogue of Orthoptera species collected during 1997 from isolated islets of the northern Dodecanese archipelago, Greece, is presented. Information on related taxonomical aspects and ecological parameters is also given. K e y w o r d s : Orthoptera, Gryllidae, Gryllotalpidae, Acrididae, Te t t i g o n i i d a e , Dodecanese, Greece, archipelago, island.
Introduction
Orthoptera are one of the most thoroughly studied invertebrate taxa within mainland and insular Greece: approximately 150 titles, covering every major geographical division of the country, are reported to have been published up to 1984 (Willemse, 1984) , with a few new papers emerging since then. A small -yet important regarding its wealth of information-number of these works refers to the larger islands of the Dodecanese ("Dhodekanisos" or Southern Sporadhes) archipelago at the southeastern corner of the Aegean Sea, where foreign scientists undertook extensive sampling at best during the first half of the 20 th century (short review in Jannone, 1940) . Since the 50s, published information tends to fit into a larger geographical context or refers only to certain Orthopteroid taxa (as in Willemse, 1982; Baccetti, 1992; etc.) . This paper aims to present information on the Orthoptera species collected from some of the smallest and least accessible islands of the northern part of the Dodecanese archipelago from which to my knowledge, there are no other published records up to this moment (Fig. 1 ). For several of these taxa the taxonomic status remains dubious and the corresponding biogeographic knowledge is only based on scarce data. It is therefore hoped that the collected material, apart from providing new faunistic records, may also help in elucidating ambiguous past information on systematics, biogeography and perhaps ecology of certain taxa in the region.
Materials and methods
Sampling took place from the middle of May 1997 to the beginning of July 1997. The area sampled includes 13 different islands and islets within the Northern Dodecanese archipelago -Greece, at the southeastern Aegean sea (Appendix, Fig. 1 ). Sampling intensity and duration varied in a non-systematic way between different islands, in several cases determined by the prevailing weather conditions. Sampling took place either randomly (by sweeping during daylight) or passively (by pitfall traps); a few samples were handed by local people or other scientists participating in the expedition. A few Tettigonnidae, Gryllidae, Rhaphidophoridae, Oedi-podinae and Gomphocerinae specimens remain unidentified and are not presented here.
Pitfall trapping is a method widely used to sample soil beetles such as Carabidae and Tenebrionidae and other soil invertebrate taxa (e.g. Ausden, 1996) and it was originally employed for this purpose (data on soil beetles are to be presented elsewhere); however, when targeting beetles, the same method unintentionally gave rise to an important number of individuals and species of Orthoptera which, due to their nocturnal or cryptic behaviour, would have been unlikely to be caught by means of regular sweeping (e.g. Gryllidae, Gryllotalpidae). The pitfall traps used in the Northern Dodecanese field work consisted of a plastic water cup half filled with ethylene-glycol (acting as a preservative of high evaporation point) placed in a hole dug in the soil so that the upper part of the cup stays exactly at the upper soil level. One placed in the field, pitfall traps operate continuously until emptied so specimens caught in there can not be exactly dated. The Appendix provides information on sites within the study area where pitfall traps have been used.
The vegetation in the archipelagos has been described in Economidou (1995) and Economidou et al. (1999) . As several of these islands are part of the Natura 2000 network, the main habitat types were recently reassessed in detail according to the EU Habitats Directive 92/43/EE (Romão, 1996) . Descriptions for the particular sampling sites (all close to or at sea level) are given in Appendix.
REMARKS:
The species is known from the southeastern Aegean (the Greek islands of Samos, Kos, Rhodos and Kalimnos) and soutwestern Turkey; these findings from Lipsos and Leros, being new reports, fall within the known biogeographical range. Among the thirteen (or twelve) Poecilimon taxa the Aegean is currently known to hold, P. sanctipauli is one of the few reported to occur both in the Aegean and the Asian mainland coast (Willemse, 1982 (Willemse, , 1984a Heller & Reinhold, 1992; Willemse & Heller, 1992) . Poecilimon sanctipauli has been recorded from a variety of tree and shrub vegetation types in Greece and Turkey with an altitudinal range varying from sea level to locations > 1500 m a.s.l. (Willemse, 1982; Önder et al., 1999c; Ünal, 2000; etc.) ; the records from Lipsos and Leros can not be seen as linking the species presence to a certain habitat type.
It is speculated that the present-day distribution of the genus is a result of dispersal (and isolation) in the early tertiary Egeis by means of the Miocene small plates which then provided connections with European Asia (La Greca, 1999).
Tettigoniidae -Decticinae
Decticus albifrons (Fabricius, 1775) Lipsos, Hora, 23 June 1997, 1 .
RE M A R K S: This taxon is widely present in
Greece and the Mediterranean, its range extends to southwest Asia.
Eupholidoptera smyrnensis (Brunner von Wattenwyl, 1878) Lipsos, Hora, 23 June 1997, 1 at phrygana / Lipsos, Hora, July 1997, 1 at phrygana.
REMARKS:
The species is known from a few sites in northern and insular Greece (western Macedonia, Thraki and a few Aegean islands) and western Turkey); it is the only member of the genus currently known from the southern Sporadhes area (Willemse, 1980; Salman, 1983) . As no key for the females of Greek species is known to the author, the specimens from Lipsos were identified according the shape of their subgenital plate which was similar to the one depicted in Salman (1983).
Bucephaloptera bucephala (Brunner von Wattenwyl, 1878) Lipsos, Hora , July 1997, 1 .
REMARKS: This species has been reported from the northern Balkan peninsula (Romania) to Turkey including several localities in mainland and insular Greece: in the Dodecanese, previous records had been limited to the islands of Kos and Rodos (Willemse, 1984) . Karabag (1951) refers to it as «a variable species» and by far supports distinction at specific level on male characteristics. Indeed, although the key for the Greek Bucephaloptera describes the upper part of the face as black-colored (Willemse, 1985) , the specimen from Lipsos preserves a light brown tint throughout the head. REMARKS: This species is present in much of southern Europe, Asia and Africa.
Melanogryllus desertus (Pallas, 1771) Leros, Gouves, 20 May-21 June 1997 (pitfall traps), 10 ; 9
. Pitfall traps had been placed within the Gouves coastal marsh.
REMARKS: To the knowledge of the author, this is the first published report of the species from the Southern Sporadhes area; it has also been recorded from several areas in the Greek mainland, the islands of Samos and Samothraki in the Aegean and the Ionian islands (Willemse, 1984) . The taxon is widely distributed in southern Europe and northern Africa to central Asia and different forms are described according to the length of the tegmina, ie brachypterous or macropterous (Llorente del Moral, 1980; Gorochov & Llorente, 2001 (Gorochov, 1993; Gorochov & Llorente, 2001) .
It is of interest to note that apparently because of confusion with these nomenclature changes, all published records from the southeastern Aegean have for the moment been identified as Ta rt a ro g ryllus bord i g a l e n s i s or b u rd i g a l e n s i s (Latreille, 1804) ( Wi l l e m s e, 1984; Baccetti, 1992; Önder et al., 1 9 9 9a): it remains unknown whether these records from Greece and Turkey including the ones reported in this study all share the same specific status.
Gryllotalpidae -Grylotalpinae

Gryllotalpa sp.
Lipsos, 26 May-28 June 1997 (wetland pitfall traps), 3 , 2 , 2 nymphs.
REMARKS: Krimbas (1960) has shown that there are two chromosomic races in Greece, with 14 and 19 chromosomes respectively. Solely based on karyotypic terms, Baccetti (1992) has described and named the 19-chromosome one; in his study, the holotype comes from the nearby island of Kos. Unlike other areas in eastern Mediterranean where (in addition to the karyotype) morphological features have been successfully used for taxonomic differentiation (Broza et al., 1998) , the Greek taxa are currently distinguished only according to the chromosome number which can be measured in fresh specimens. Both races have been reported from the southeastern Aegean (Krimbas, 1960) , so the specimens from Lipsos might belong to either of them or even both of them: it has been shown (Broza et al., 1998) REMARKS: This taxon is common throughout the Mediterranean region. Jannone (1936) gave information on a male specimen from the island of Kalimnos («Isola di Càlino») which, he speculated, could represent a different species. To the knowledge of the author, the scarcity of male Pyrgomorpha specimens from the Dodecanese area in any subsequent collection including this study, has prevented any further progress regarding his hypothesis.
Catantopidae -Calliptaminae
Calliptamus barbarus barbarus (Costa, 1836) REMARKS: The species is widely distributed around the Mediterranean and westwards, reaching China. Already discussed in Jago (1963) for several Palearctic populations, Hugueny & Louveaux (1986) have statistically shown that variation in certain morphological characteristics of specimens from the western part of C.barbarus range (France and Morocco) correlates well with changing geographical latitude: they consider this a result of adaptive differentiation with regards to aridity and length of the growing season. Consequentlly and since colour was poorly preserved in material collected in this study, only the morphology of the phallic complex was used for classification (Jago, 1963) : therefore, females are only tentatively referred to here.
Despite reports of extensive presence of the Calliptamus taxon in the area (Willemse, 1984) , only C. barbarus was widely encountered, even in small and isolated islets. This may be contradictory to laboratory evidence which indicated that, compared to C. italicus (Linnaeus, 1758) C. barbarus is a bad flier (Louveaux, 1 9 9 1 ) . The possibility, however, that some of the females in the collection are indeed representatives of other Calliptamus species can not be excluded.
Catantopidae -Cyrtacanthacridinae
Anacridiun aegyptium (Linnaeus, 1764) Lipsos, Hora, 25 May 1997, 1 .
REMARKS: Widely found along southern Europe, northern Africa and Asia, this species is also recorded from all over Greece. 
RE M A R K S:
The species' range covers the Mediterranean and westwards; it is common throughout Greece.
REMARKS: Distinction between A. thalassinus and A. strepens often proves difficult: Hollis (1968) distinguishes between them according to the form of the pronotum and the ratio of femur length/width, this being smaller than 3,64 for Aiolopus strepens and larger than 3,8 for Aiolopus thalassinus thalassinus. The specimens presented here were mostly identified according to the form of the pronotum and, whenever possible, the femur biometrics: the Komoros specimen was the only one presenting an intermediate value regarding the ratio of femur length/width (3,74).
Both species are widespread in Greece and the Palearctic. REMARKS: There are extremely few published reports of this taxon from Greece: Szijj (1992) apparently gives the first published evidence that D u roniella laticornis exists between the river Acheloos delta in central-west Greece and Nestos delta in eastern Makedhonia, Greece. He also characterises the taxon as an «extreme specialist» («extremer Spezialist») regarding habitat preferences. Naskrecki & Ünal (1995) also mention D u roniella fracta from Greece. It is unknown whether these two (2) taxa are actually synonymous or indeed comprise separate species. Önder et al. (1999b) report on Duroniella laticornis from the neighboring Izmir (Bornova) in western coastal Turkey.
The findings in Leros indicate that the presence of the taxon is much more widespread than previously expected and corroborate the argument that the taxon shows strong habitat preferences, at least in Greece. Incidentally, the saltmarsh of Leros where Duroniella was solely recorded during the present study appears to resemble much the kind of habitat reported in Szijj (1992) RE M A R K S: Coloration has been inadequately preserved in these specimens, therefore males were identified according to the length of the tegmina, the morphology of the epiphallus and the shape and size of the cingular valves as proposed in Soltani (1978) ; females are tentatively classified as belonging to the species.
Within the study area, specimens of this locust were only collected from abandoned cultivations on the islands of Marathi and Lipsos. Indeed, despite the occasional intensive outbreaks of the species within the Palearctic and its extended range from the Canary islands to Central Asia, Latchininsky ( 1 9 9 8 ) has argued that the ecological requirements of the species are «rather narrow»: the habitat the insect usually associates with comprises a mosaic of patches of bare soil and dry-steppe vegetation of t u f t y, short grasses, sedges and ephemeral spring forbs including Poa bulbosa. Apparently this habitat can result from low spring rainfall (optim. 100 mm approx.), deforestation, shrub destruction and/or abandonment of agriculture.
Discussion
E v i d e n t l y, a few Orthopteran taxa (D u ro n i e l l a, M e l a n o g ryllus desert u s, E u m o d i c o g ry l l u s)
previously reported from larger insular and continental land regions in the Aegean Sea can indeed occur in small isolated spots within the archipelago. It is not known whether the paleogeographical pattern of island isolation history or any contemporary ecological processes, for example successful immigration, better explain current Orthoptera ranges in the Aegean (for other taxa see Tr i h a s , 1996; Dennis et al., 2000) . In geological terms, most of the northern Dodecanese islands are assumed to have been linked to the mainland (now the western Turkish coast) until recently, that is at least during the last well known cold age about 18.000 y BP. This explains the low number of island endemics currently recorded from the southeastern Aegean (Willemse, 1984 and studies therein) as in other regions, strong evidence of autochthonous evolution in Orthoptera (Gryllidae) was related to geographical separation for at least 185000 years (Weissman & Rentz, 1976) . On the other hand, strong ecological affinities have been d i fficult to show in Orthoptera unless the study operates at a small-scale level (as in Kindvall & Ahlén, 1992) and accidental records and random findings can be objectively assessed (Alexander, 1964 ). Yet, the coincidental but operationally unbiased use of the pitfall traps during this study provides evidence that species of large range and therefore of assumingly opportunistic character may be confined to certain habitats: despite the wide use of pitfall traps in nine (9) different areas, D u ro n i e l l a, all three of the Gryllidae species and the single Gryllotalpidae taxon were reported solely from the two (2) wetland sites, indeed tiny ones. It is speculated that the summer dryness of the Aegean islands may favor this situation as, contrary to the Acrididae which are generally known to be highly adapted for xeric environments (Bernays, 1990 ), Gryllidae nay be less prone to losing water.
